[Genetically engineered mice: mouse models for cancer research].
Genetically engineered mice (GEM) have been extensively used to model human cancer. Mouse models mimic the morphology, histopathology, phenotype, and genotype of the corresponding cancer in humans. GEM mice are created by random integration of a transgene into the genome, which results in gene overexpression (transgenic mice); gene deletion (knock-out mice); or targeted insertion of the transgene in a selected locus (knock-in mice). Knock-out may be constitutive, i.e. total inactivation of the gene of interest in any cell, or conditional, i.e. tissue-specific inactivation of the gene. Gene knock-down (RNAi) and humanization of the mouse are more sophisticated models of GEM mice. RNA interference (RNAi) is a mechanism in which double-stranded RNAs inhibits the respective gene expression by inducing degradation of its mRNA. Humanization is based on replacing a mouse gene by its human counterpart. The alterations in genes in GEM have to be heritable. The opportunities provided by employing GEM cancer models are: analysis of the role of specific cancer genes and modifier genes, evaluation of conventional cancer therapies and new drugs, identification of cancer markers of tumor growth, analysis of the influence of the tumor's microenvironment on tumor formation, and the definition of the pre-clinical, discrete steps of tumorigenesis. The validation of mouse models of human cancer is the task of the MMHCC (Mouse Models of Human Cancer Consortium). The GEM models of breast, pancreatic, intestinal and colon, and prostate cancer are the most actively explored. In contrast, the models of brain tumors and ovary, cervical, and skin cancer are in the early stage of investigation.